Here for simplicity we consider a one-dimensional optical lattice, the two-dimensional case we consider in the manuscript can be directly generalized from it. The lattice potential is given as
To obtain the on-site wavefunction, we expand the potential at its minima as
herex = x − x i is the relative distance with x i one of the minima. Then the Schrödinger equation is given as
which can be rewritten as
As there are only two relevant energy scales, ω, therefore, when ω >> k B T , the particles only occupy the lowest energy level. Then
Based on this, the field operator can be written aŝ .078125 cos(2ωt). It can be seen that under these parameter conditions, the coefficients of cos(2ωt) is nearby an order smaller than the coefficients of cos(ωt). Furthermore, noting the fact that the coefficients of cos(2ωt) enter the matrix form of the Floquet Hamiltonian as Hm,m±2, which will less effectively affect the eigenvalues of the diagonal part Hm,m than Hm,m±1, which corresponds to cos(ωt). Therefore, the second order under these parameter conditions can be safely neglected, and the first order approximation is a very good approximation.
then the model relevant hopping term is given as ∫ dx
where J(t) = E 0 e cos(ωt), and then J(t) is given as
We find that when the lattice is not very deep, i.e., a is only several times larger than ξ = √ /mω 0 , the first order approximation is generally a very good approximation whenω Fig.1 of the main text, it is direct to find that the frequency ω of the driving terms in the topological regimes is approximately given as E R . All topology-related parameters except λ so are well within current experimental realization. * slwan@ustc.edu.cn [1] Soltan-Panahi, P., Struck, J., Hauke, P., Bick, A., Plenkers, W., Meineke, G., Becker, C., Windpassinger, P., Lewenstein, M. & Sengstock, K. Multi-Component Quantum Gases in Spin-Dependent Hexagonal Lattices, Nat. Phys. 7, 434 (2011) .
